Growth factors and decidualization in vitro.
Growth factors are believed to act as local regulators of endometrial cyclic activity, but there is limited information on their regulation of decidual differentiation and function. Cell cultures of human endometrial stroma treated with progesterone (P) undergo morphologic, proliferative and secretory changes characteristic of decidualizing endometrium. In the presence of P, different growth factors can stimulate cell proliferation, but decidual differentiation is induced specifically by EGF, as shown by the production of prolactin (PRL), fibronectin, laminin, and insulin-like growth factor binding protein 1 (IGFBP-1). The present study investigates the effects of the insulin-like growth factors (IGF-I, IGF-II) on decidualization in vitro, as indicated by a P-dependent growth response and by the secretion of PRL and IGFBP-1. IGFs were required together with EGF and P to stimulate stromal cell proliferation. In contrast, PRL (38 +/- 4 ng/day/10(6) cells) and IGFBP-1 (26 +/- 3 micrograms/day/10(6) cells) were secreted by in vitro decidualized cells in the absence of exogenous IGFs. However, IGFs regulated both IGFBP-1 and PRL secretion in a dose-dependent biphasic manner. Stimulation of IGFBP-1 (200-250%) and PRL (243-324%) peaked at 1 ng/ml for IGF-I, and 10 ng/ml for IGF-II, followed by inhibition at higher peptide concentrations (ED50s 3 and 30 ng/ml, respectively). Maximal physiological doses (100 ng/ml) of IGF-I and IGF-II virtually abolished IGFBP-1 secretion (1% and 2% of basal levels, respectively), but did not cause total suppression of PRL secretion (8% and 22% of basal levels). IGF-induced mitogenesis was inversely correlated with endogenous IGFBP-1 levels in in vitro decidualized stromal cultures. Our studies show that growth factor interactions regulate decidual function, and that specific cellular functions associated with the decidual response are differentially regulated by growth factor interactions. Our findings support a role for the IGF system in autocrine/paracrine interactions during decidualization and early pregnancy. It is speculated that IGF-II may constitute one of the embryonic signaling mechanisms during early postimplantation stages.